FT-Raman spectra of electrolytes measured before and after electrolysis for 48h at 1.39 V vs SHE. a. Overall spectra for the electrolyte in the presence of pyridine. Black line indicates spectrum for the condition before the
electrolysis and the red line for the condition after electrolysis. b. The magnified image of the spectrum region for pyridine-N-oxide. Comparison of the spectra before and after electrolysis showed no notable changes in the spectrum corresponding to the pyridine-N-oxide (825 cm -1 ). Based on the S/N ratio of the spectrum, the amount of pyridine-N-oxides, if it formed, is less than 0.7 % of total pyridine added in the electrolyte. ). In the absence of pyridine, the ∆E2p 1/2 values for the samples before and after electrolysis were 11.5 eV and 11.7 eV, respectively. These values remained constant at 11.5 eV and 11.7 eV even the electrolysis was conducted in the presence of pyridine.
These results indicate that the pyridine addition did not induce the notable change in the electronic structure of Mn species during water oxidation. Also, these results are consistent with the fact that pyridine functions as a CPET inducer via the interaction with water ligands bound to a Mn center, but not direct ligation with a Mn center. 
